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IVWKV K. A . Makisson, J. <.y Plr( mi,, M. R Oliscrvalinus mi lln' ilL-vL-liipiiu/ni jml |i,ir;isllmil.s ol 

I rixiiMniiiiti/f'i'rfiit'^iihiii giills im Ah'UiU iii ii ifiiiiiciiii iin I'iu (Myrlutoac) in Auslraliii. //vin >. A*. -V''i A Anv/ I2S 
( I I. AS S(l. (I May, 2<H)| . 

Tin- i>all-fiiniHni! associulimi is I'cing am^iUfieil as a |nili;nliul liluconil'ol ageill ol 

Atfliik'Ui'ii iiitim/iii'iwnid m 1'lmii.la, 'vlitiv il lias hccmiii' ,i ssTioiis This papal' ri'porls Dhscrvalains mi 
ilia Ucu-liipniem ol I vrfuiMinUm/t crHdsoh'hi galls mi .VA tiiiiiitjiiriirn iti in amislul ami suli coastal .sonlh-caslorn 
Oiicciislaml anil nmihcrn New .South WjIcs. The niorpholoKy ol' Iho gall aiiJ (he relationsliip R-iweni (dull si/e 
iiiiil lUliiihei's ol developing cavities and inseels an deserihed. Neinutodcs were (oiind in tavilies eonlaining (iist 
iind seemul m eaily Ihil'd stage lly larvae. Right species oC hvmenopleran paiasiloids weie leaied I'roni galls. 

Ki y WtiKOs; (lalls. liekl surveys, re'r;yri.v/>u/nn, l»'r,;dMthio, MfUtlcm'it i/n/ni/ncm i'Wi/. flies, ncniaitides. 
parasiiolds. gall iiiqnirnies. 



Ininxiiielinii 

The iihligale iissocialion belweeii 
spp (Dipierti: Rergusiininidaei and liiy.iisohki spp. 
(NematotJa: Tyle'iidiida: Spliacrnliiriiilac) In galls in 
members t>l lamily MyrlaCCue is atnungst the most 
eniiipley known (Taylor e; iil I09fr Giblm-navis ct 
III. 2001 1. The lly/iieniaiodc assoeialuiii was I'ir.sl 
de.seribetl by Cufric (I9d7j aiul developinem of the 
nepiaUidc was I'linhcr eliirificd hy ^•■isllcr A; N'icUe 
(lObK) The neinalode has two lypes t*f life eyele. 
with a pariheiiiioenetie generation lollovved by a 
heterosexual generation, in llic Itiltei. male nnU 
lemale nematodes develop to the adult .stage in ilic 
plant gall, where young t'cmiilcsdfe in.seminaied..mcl 
then enter the inaluiv third stage larva ol Ihe female 
riy. They heeome parasites ol the fly. growing .mtj 
liiying eggs m the haemtdyniph of the adnil Iv 
ilevelopmg in Ihe piiparitim. .luvenile nemtikKiits 
haieli and stnne iiiove inlo the fly ovaries. When llie 
-adult fly emerges Imm the g.ill. Il deposits il.s eggs 
aikl jnxemie nematodes within primordial leaf and 
Mower hud tissues, wheie new galls develop ami m 
wliieh the parihcnogeneiie generation of the 
nematode iKvni's. Gihlin-Davis (nnpnh. 200()| has 
preliminary evidence suggesting that in M 
iliiniiliu'iu rvia the neiitaiode ifliiiuies gtdl formaiiori 
before Ihe fly eggs have halehcd. The leeding 
aeiivily of Ihe fly larvae apparenlly leails lo 

IX'p»rlninil t*f Applic<l anil Mulvctilui Lo'lMjtv. Wmio f tifnoiK 

AiK’hntk' I iiiVLTMiv <.ilcn UvimmtJ SA 

I mj»l' MU 

' l.ntoiiioliiav, 1*0 Kil ImlthHuopilly UId -lOfiN 



['onn.ilion ol the Lhaiacicristie eavilics williin Ihc 
gall I (’time PG7: Gihlin-Davis nnptih. i 

Assoeialiuiis between the neinalode and My appear lo 
he speeies-speeifie tGthlin-Oav is ci ol. 2ot)l ). 

rite 21 species of Fcniii.uiniito de.serihed iVoin 
Australia are from (Toiinoir 19.77) will) 

one species I rom Intlia on .S'vcy.gtmH il lari is l9X2t. 
Mosl rceords ol' G'/.yn.vo/m/ nematodes are Imm 
/jko/v/i/KA spp, from Aiislialiu tMeLetid ol. I904-, 
Gihlin-Davis tl ol. 2u()l). Highl new speeies ol 
I'Criiii.soninn Hie.s. with paitial desuipiions of 
anolher six iin-nained species (Taylor pets. com. 
20(11) and seven novv species of Ft ri’innhiu. W'idi 
partial descriptions of amiflier (hree un-naineii 
sju'cies (Davies pers corn. 2(HH ) are eurrently being 
ileseiibcd I'mm Mclok'iuo. I idle is known of the 
biology and devclopmenl of Fti;.^UM<iuiui/ 
Forfitoiohki galls on Mclok'iiiu. 

Mcliilauo iiiwHiiifiwnio (C’iiv.) S T. Mlake, Ihc 
hmad-leafed paperhurk nee. is widely dislrihiiled 
along lOastal sireanis and in swamps tmm near 
.Sydney lo t?ape York in .Australia (Holliday 19S9) 
and has bceomc a popular omamenlal tree in Iropical 
and Mib-lnipieiil regions of Ihe Woild (Gagnd ii ol 
19X27). It was inirodueed inU) l lutida i)i 1906 
(.Selunii/ <■/ ol |x|xt|) and is novv legarded as the 
most prolilen)aiie vvecd there (Tlorida C.’onservution 
houiulaiion I9X).1 1 . It causes exiensive cnvironniental 
and eeonomie damage tMaleiunas & Center 1991) 
anil has invaded more than 200,000 lieelares 
including wellailds ( Hodio i l ol. I *W4). Convemion.il 
control methods, incluiling htiniing. slashing anil 
applic'alion of herhieidcs have proved melTeelive, 
costly Of cm ironmenlally unsound (Gagne I’t ok 
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Ill Aiii-(riili;i. A7. iiitiiu/iu'iwn iti is iissociiiU’d 
wiili iiiiiiv ih.iit 45U Ik'ihivoiuus insc-ct.s ( lialciuiiii.s iv 
III. iyd5al ihai suppruss its growth (H:ili.’Hiiuis 
Hiinow.s diul souk; liavi; polenliiil as 

ImusoiiIioI iigciils (HalLiiinas ct «/. I‘■W‘>;||, Various 
gtilMormcis toiiiiil iiiL'Imlal three speeies ol g;il| 
iimlges (l)ipioni'. Coe iilomyiii.lue) (fiagne I'l ill. 

iiikI the |■'t'r,l;ll.\olli/ul/l'l‘r^^ll.\l>l>lu assoeialioii 
(Hiileiurias et til Ih‘.l 5 b). Galls ol the In y 11.11111- 
iiiil/f‘i‘ryii'tiihiii aei us a ''iiiotJeialely povveilnr 
Mielaholie sink, and eoiild polonilally siippa-ss seed 
pri'dlielioii and itduee tree rigour (Cioolsisy 01 al 
7 ( 1 ( 10 ) Hence iliis .issocialion is hcing considered 
among a suite ol inseels as hioeoniixd agents of M. 
i/iiiiit/iii.’iii.'iriii t lAaleii.inas i i til. IW 5 h; ( ioolshy ' I 

< 1 /. 211(111). 

f i-ryii.ioiiiiiti/t'fri’ii'iohiti galls on hin tihi>lii\ -.pp 
rrei|iienily cnniiiin a enniplox ol hvnienopieran 
]taiasiioid speeies and herbivoioiis lepidopleriin 
iik|uilines, but theic have been lew studies oil these 
assxKialed insects i(’iirrie I'-tA?: Taylor i‘i til. I')%) 
I'here is eonsideiiihle varitibiliiy between galls in 
let Ills of para.siioid populations and species and their 
I'.inergenee iTaylor ci til. Id')ti). However, little is 
kitoKii al’oiil tlicir clleel on l'(-ry.ti.'itiiiiiui/i\ri‘ii.\nhiii 
galls on .Mt'lolfUtii spp. In assess iho poicniitil ol 
I t rpitt.iiiiiiiii/l-cri>ii.\i>hia spp. as biocoiiirt'l agents ol 
Mt'liilaicii spp., the role ol their para.oioii.ls neeilv in 
be examined 

This paper leporls on the development of 
Ft'iyiisiiiiiiitill-a-.iiiniihiii galls on M. ./iiinijiii iii'irui 
■ It southern Queensland and norihern .NSW and the 
piilasiioid.'. I’ound in them, as deleimined lioin tleld 
■Mii’veys. Rnlh the ncnmlude uiul the l(y aie new 
sfiecies. anti will be describeii elsewliere 

Mulerials iind MelhoHs 

Galls were collecied (ioni specimens nf M 
i/iiiii(/iiriiii]'i<i in .Inly 1007 Irnni eo.isiul and sub 
lo.ist.il, .seasonally ininidaled, sites in siinib-casleni 
Queensland and luirlh easlcin New Smilli Wales: 
IVicgian Naliorial I’ark Ob 20' ,S, l.'s.f O.S' fil. 
rooliim (2(i 14' S. Ifi.V 05' [ 1 . ('ooliim Airlkid 
I 2b All' S. 15T 0.5' D. RovN Road (2o" 51 ' S 152 
50' I-). Monty Held 1 27 07' S. 152 5s' Bi. 

Huipengary I 27 00' S. 152 .5K' hi. Orackeii Riilge 
(27 10' S. 151- nr 10- Niidgee (27' 2.1' ,S. 1 5 V Of-.' 
r I, C Itehiiei (.’7 ' .1 r S, 152" 5N' L), Cofinda (27 
12' S. 152 5S' in. Poll.sville (2S" 22 S. I.si 14' b). 
Ovic-y I’ari (27' l.V S. I.52 ' 50' m, iXioluiidclln 
(27 17' S. 1-52’ 50' I-.), and Wnodbuin i20' II' S. 
I.5.( ■ lb' hi Geeusional eolleelions were also iiiiidc 
I'rom siiine ol these sites in lOOb, in December |o*j7 
and . Inly lOOK 

(iails that ippeaied to eonsisi ol' lis’mg tissue and 
llial did iiHi have oln tons exit holes weie stored in 



plastic bags at .5 t. nnlil examiiuuion (wiibin 7 
days), llsing a scalpel blade, galls were slieed in (up 
water under a ilissecling microsenpe. I. urge galls 
weie cul 111 hall and only t'lie pari was disseclc'd 
Some mature third st.ige Hy lurvtie and piiparia 
extiaeied were rinsed and then disseeleil in O.X'f 
NaCI lor eximellon ul parusiiie iieinatodes. The 
niurpholtigieal cliuraelerislies, number of cavities, 
presence or absence of iieinatodes. nnnibcr o( fly 
larvae and/or piiparia. number of wasp larvae and/or 
pupae, and numhci ol lepidopteran iiK(iiilines lot 
each gall were recorded. Nemaloilcs were culleeleJ 
and lived in hot rormaliii acetii. acid (4; 1 1 . pio. essed 
llimiigh .llcuhnl/glycCiol into [Ullv glycerol by .slovv 
evaporation at 4(T C. ami nioimled m glyceri.l on 
glass sliiles for ex.nniiiation ([Aavics ii Uoyd | 00 b». 
I’n)iae und pupariii wcic eilhci preserved in almbol 
or kepi fresh in plastic \iuls ami cheeked daily toi 
emergeneo of inseels. Adults emerging from galls 
were cither preserved m 70')f alcohol or pinnoil (iir 
idcniific.ltitifi. Undissecled hall galls were moniloicil 
ft'i' cniergeiice of flies, parasiitiids ,nid mqniliiies .nid 
any insects emenging were treated as ulnwe. 

Nenialodc specimens Itom (his study were 
deposited in (he Waite liistilufC Nenlalode C'ollccliun 
(WING). aeccsMun niinibers *>77 - *7S1, *)H4. 'W5, 
‘7'74 oPH. In.seci voiiclier in.iiei'iul was de)ioMied in 
the Uiiiied Stales Oepartmeiii ol Agi ieuliiue. 
Agi iciilliiral Ueseareh Service, Aiislraliiin RioloeiCal 
t-'oriliol Laboratory (AfR’l.l insect collect iim. 

Kosulls 

Ih si'iiiuiitii Ilf ytill 

Galls (figs I, 2) ate loiind Ihroughoul the year, 
ilioiigh they are more pievuleni between April and 
Oelohcr. In pariieiilar. they occur on the niish ol'uew 
vegetiiiive growth ihai neenis in.iinly i.luniig the 
winter inonibs (Goolsby fi al 2000) I bey umi.iIIv 
tievelop III tenninal buds ( I 17 of 177 gulls evunnned 
Iroin 1.1 sites in July 1097). eilhei on sienis 
or flower spikes ( 10 2*4 ). hut oeeusioniilly dcve(o|i 
us uxiul giills (.1*) ul I77t Ol at die base of a ri.ivvei- 
spike 1 1 <tl' 177). Vl.miro galls wk'iv ium.IuIui w uli the 
uppeiiumi e III u small biineli i.'f grapes; disseelii'tis 
showed llntt each iiiuJule eoiitained a cavity. I'liose 
on flower spikes weie sessile (Tig. I) but leriniiul 
bml galls were si.ilked (Fig 7 | Some were coveiv*! 
with fine hairs (Tig. 2t. uihei's uppearetl smooth and 
hairless (hig. 1 1 . 

Gulls appeal to have anscii from a single hiid, w iih 
the ventral srirfuee o( (ho leuf/leuves fnrnmig the 
external t.iee nl Ihe gall, Smite galls, deserihed as 
lealy gtilL' (Ih.g. 2). h;ul Ihe outer leaves mowing as 
normal leal’ lis.sne heyoml the lip. When seciioneil. 
Ihe gttlled (issue w.is soft, except uiouiid eavniei 
nectipietl by some hymenopicran im|iiiline lansie. In 
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Pips I 2. I ('ixii'o'hKi g;ilK on MeUilfvai 

iii iviii. Pia. 1 M'.iiiir: ilowci- hud gall wiilt 
ludf.s Ntale i>ar = 1 siii. Pig. 2. Leal hud galK with h'al' 
inuii'rial growing hcvoiid lliopall Scalt' hur- I an. 

iriiiisvcrso sedinn. galls woro rountlod in oulliriu and 
lissiiL’s livtiuoMlIy hurl a reddish ui pinkish imgf. 
f’avilics enniaining a doveloping I'lv larva wciv mal 
in hnigiUidiiuil scLlioii and a|ipeaifd U> ne 
surrounded hy yiuiiig, while. imdilTcreiilialed pi. ml 
edls. These eelK vverc ahseiii in cavilics eoiuaiiniig 
pupal la iiiul aioiiikl some etiMiies dial eoniained 
hynieiiiiplerau iiiqulliiie larvae, (iall nodnles svilh 
eaviiies eonlaiihns |iiipana had a window-like area 
of thin pliinl cpiilermis ihrough whieh die atiull I'lv 
eoiild emerge. 

The average mimber of nodules per gall eolleeled 
in I d')7 was (mean ± SO) 7.(1 ± 5.5 (II = 175, range I 
- 27) In July l^iOS. fresh weighis and leiiglhs and 
bieadlhs of 53 galls from C'helmcr and <.\iriiida wvre 
rncaMired. and the luiinher ol nodules Tor eaeh gall 
was eotiuled. The galls were then sliced up ;ind Ihe 
numher and loeiiiiun i)f die eavide's was noiid. 
Regression analysis sliovvcd a linear relationship 
heivveen Ihe inimhers of noilulcs and Ihe aelnal 



J7 

numher iiT cavities ly = I.S76.3 -*■ l.ll35.3x: r- = 

0. 7 1ti). 'The average numbei of nodules was ID.4 ± 
5.bliaiige2 24) and eas illes l2.b±(i.‘J(rangc .3 - 2S|, 

1. e. (here was an average undereslimale of cavilics of 
l8Pf resiilTmg from galls large eiuuigh to conlain 
internal cavities One small and some larger galls 
eoniained some eaviiies peil iiisidc a nodtilc. 

There was a linear nilulioiiship belvveeii I resit 
weight and numher of eaviiies per gall I y =■ .3.7005 t 
70.04,\; r- = 0.5S4). Small, sofl galls lacking clearly 
defined nodules averaged 57.2 ±21.7 mg in vveighi, 
5.0 ± 0.7 mm in lengili and 4.S + 0.5 mm in diarnclei 
(n - 4). galls with defined nodules luii lacking 
■windows’ averaged 1 10.0 ± 55.0 mg in weight, h..3 
± 1 .0 imn In length and 5.0 ± 1 .6 mm in diaiiieter | n 
= 12) and gulls vvilh holh delined nodules and 
’windows' averaged 151.0 ± S2.7 mg in weighi, 7.5 
± 2.3 mm in lenglh ;ind 7.4- ± 1 .4 mm in diaincier In 
= 18), Small, soli galls cimlaineti 8.7 ± 5 1 cav ities 
(range 4 Ifi). galls with defined nodules 1 1.7 ± 7. .5 
c.'ivilies (range h - 27) and galls with ’windows' 13,4 
± 6.0 ea\ ilies (range .3 - 28). 

In iJecemher 1007, very small galls (ahoui 3 inni 
diameler) rel'eiTed lo as ’eurled leaf galls' vveiv 
csilleeied .it Morayfield, Leaves growing beyond Ihe 
galls weit' uiieliaraeierisiieally small and dislorled 
■fhe nverage iinniber of eaviiies in ihe-se galls W'us 3 
± 1.0 (range I - 8. n = no. 

Niiiiihri lyfiiiM't h I If r I’ll 1 1 

The 175 galls eollecled from all sites and examined 
in .Inly 1007 hiulan average of (i. I ±5.2 insects ofall 
types (range 0 - 28) per gall. Sevenlv galls (4()5f vil 
die total cxiniiineil) contained more developing 
wasps than flies. I'hese galls had an average ol 4.0 ± 
2 4 w'ksp.s pel gall (range III) and 0.8 ±1.1 flies 
per gall (range 0 - 4). LighlV-six galls (40'.lfi 
eoniained more (lies ihan wasps, willi an average of 
6.2 ± .3.6 Hies (range I - 15) and 0.7 ±1.1 wasp.s 
(range 0 - 6) per gall. However, regression analysis 
showed dial there was a poor lelalioiiship hciw'ccn 
Ihe nninhers of wasps and numhers of flies 
ilevelopiiig in a gjill ir- = O.flSfi). 

Thirty ol these galls ( 17^4 ) eoniained lepidopleran 
im|uihnes. usually associated with wchhing iind 
trass. Only one lepidopteiiin laiva. Ironi eiiherol ivvo 
mulelermincil specic.s, was present in :iny one gall 
The average inmihtT of oiher insects (developing 
flics and wasps) per gall eo]i(ui)iing a lepidoptera)) 
larva was 1 ,4 ± 2 0 (range 0 - 7). In ^^'/c of ihc galls 
with lep)vU)pie)'an inquilines. die l,u va hail eate)) on) 
niosi of Ihe gad and few Hies or wasps survived hi 
one gall, six s)))ull lly laivae were foi))id in die 
lemaining shell ofplanl lis.siie. 

Mites, psyllrds ami rolil'ers were found in or 
iissoeialed vvldi galls and ihrips oeeasimially. Other 
gall iiit|i)lh)ies )ceorded were a enleoplera)) Lava 
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I'n'm one ;incl iinitlcnlilTctl iliplciuii hirviic Iruiii 
ihrec Olliers. 

niali)!>\' of Kergiisobiu tnsooiah'il whli Nlcl;ilciicil 
A'fl/A 

NenuiUidcs were I'liuntl in .‘>4 (30.5'i''( ) gnlls 
ailiccleil from nil sites in .Inly I W7. usNoeiaied wilh 
I'iiM ;ind second .sui»c and young third singe lly 
hirvne, They were nc't Idiind in cavities wilh inntuic 
Ihird stage lly liirvae. piipnrin. wasp panisitoids or 
Icpidopleran iinjuilines. Very lew inleelive' lenialc 
iieimitode.s were ci'llecled. and then from only lour 
galls. ExaniiUatirin of infective reinnlcs lioni the 
galls showed that they were inseininateil helore 
entering the fly hu vac. No parasilie nematodes were 
found from dissections of male hirvac anil pupariutn 
- IS), Peninle liirvae contained an average of S..3 i 
2.7 parasitic nematodes (range 3 - II. n = h) and 
female puparia 3.9 ± 2.0 (range 0 - 9. n — 15) 
Une.xpectedly. (me lly larva conlained nol only 
parasitic females hni also several ntiile nematodes. 
N'emalode eggs were found in the haemolymph ol 
some puparia. i.e. egg deposition began before the 
adult lly emerged, aild newly emerged leinale flies 
eontaiiied many juvenile nemalode.s in the 
haemolymph. 

Galls eolleeicil from Moraylleld In Deeemher 
1997 were genertilly eiiiTier in development than 
those eollceled in .Inly and inoMly eontaiiied only 
first stage fly larvae. Nematode developmeili was 
simihiily al an early stage, and niusi of ihc galls 
esamined enniained only parlhenogenelie fem;iles 
and juveniles. Of 10 galls dissected, two wore 
partisitised by wasps .and eoniaincd no nemiitodcs. 
Of lli(ise eoiilaining nematodes, only Iwo had males 



and these were the only galls with second Mage fly 
larvae, The average nmnher of partheriogcnelie 
ucmalodes per cavity in I he galls was 2,2 + 0.7 
tiange 1 - 3. n = b). fhe average total niimhcr of 
nematodes per cavity was S.3 ±5.6 (range 3 - 20). 

tlivi'r.sin-, ilisiiihiitioii niul shuioi 

In July 1997, eight .species of I lymcnoptera were 
reared lioni pupae dissected from 3X galls from 12 
sites (Table I ). Most galls (27) contained wasps (>f 
only one spceie.s. nine galls eunluined two species 
and two galls eoniained three species, fhe wasps 
were firintm sp. (Rtaeonidae), i'.\iryhttiui sp. 
(liurylomid.ie). Codinylm sp. (f’tcromalidac). 
NciiiuiMdiKs sp. (fiiipelmidae). C/ma/u/uv sp. 
(Hulopliidae), A/egi/u/g/i/u.v .sp. (Torymidae), .md 
(wo unidenlifieil species. Of these, luinloitm 
appeared to be ihe mosi widely dislribuled, being 
reared from l(i galls at 10 sites. CoK'liicyha {f\oi\i II 
galls) and Nciiiuisiiiiiix (fmin 12 gulls) were each 
retired li'i>in six sites, ffnnvii (front 9 galtsi li'om five 
sites, A/c.gra/fiJ/t/u.v (fioin 3 galls) from two .sites and 
Ciirosi>iliis (Imin 3 galls) from two sites. 

Observations were made of feeding bchavituir 
aiid/or emergence of p.uliciilar wasps from iso|,'iled 
pupal ia, Coclt'cyhii sp. emerged from a pupariiini 
dissected from a gall, i.e. it is a primary ptirasiloid ot 
fci^invniiui. liiiiyioiiKi sp. emerged from i.sohiied 
(uipae, which had developed from larvae ohst'ived 
leeding eeloptirasilieally on Fi'iyiivoiiiiia hnvae. 
Euryunuo larvae had long, curved mandibles that 
wore protruded for feeding. In two galls, cavities 
were noteil which eoniaincti ihe remains of young 
scctiiul iiistar flies tind which were eonnecicd by 
small 'liinnels' to other cavities containing fly tind 



Tviu.f I . HwwiKiptcmn spf>, min’d frmrt I'lipm' Isidatcd tnnii l■'elgll‘.ll|lillil/^el■gll.sobia .ei(//.v volIccU’d on M. t|uim)uener\ ia 
w July !W. 



(■olleetion 

Site 


limt on sp. 


Eunnnmi sfi 


l 'th'ftit yhtt sj» 


Nrtnut.\iiilu\ v.p sp. <|>. Unknttwnsp. 


(.'oiiliim 




1 


1 




Couhnn 
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1 


1 


Airlield 










Roy's Road 


2 


T 






.Vliiniylield 
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Braeken 


1 


1 


j 




Ridge 












t 


.3 






C'liehnel 
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.1 
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; •• 


Coriiida 








I 


I’l.lisi ille 




1 




1 


1 txley I'ark 




1 
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Figures imlicale the nuniher «t galls eoiilaining ihe purlienlar mseel. 
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Ijrv.ic iilcnik’ul lu itmse vvliich devdopeci into 
huni'iiitii. riy liirv;iL‘ miacl\i.’d by fuininimi had 
i-b:ir.it.'U'nsIic' brown mark'' on tiu'ir ciiiido. 
pnwinmibly rvsiilling fmin wminilmv. I’upae Ihiil 
u.'ivc I iso lu Hriu nn sp. wciv oncusal in a luuso, soli 
coOiion Mirmniulod by ti ;iss, and wore dissCLicil li om 
intliviitiial L'a\ ilits. I boro was ilo oviilcncc llial llioy 
niovoi.l I'roni caviiy lu cavily. I larilL-ninj; of gall cells, 
associaictl with the presence of some by menopteian 
im|iiillncs. was observed in lour galls, 

niseussiuii 

(liven dial ihe leiigili ol ihe /•('/.I'lrvu/mai lile cy\le, 
fVoin egg Kr .iiluli llv. is appmstiiiaidy six weeks 
(Halt iiinas f7 ul. I W.sb) and the flowering periuti nir 
M. (fiiiiKiiinu ivid is Irnm April loOtlobcr annually. 
II seems likely dial ilieie are several generations ol 
Ihe liy per year. Ii reniains undeur what happens ui 
Ihe lly over the simnner period li was not possible to 
delerniine il Ihc small curled leaf galls collecteil in 
Detember I‘.'d7 eoniiiined die same species of llv 
round in ihe larger nodular gulls. If they tlid. the lly 
Could survive the summer and would noi iet(Uire a 
diapause. 

The wtrrk described here has prorided the liiM 
mioiinaiion on niniibcTs tif parihenogciieiie lem.de 
neniaiuele.s in young galls oil M. ijtiithiiifiwn'iit but 
die iiuinivis of juvenile nematodes ileposiied by 
leiiiale flies was mil csUibllshcd. This work also lia.s 
coni limed iluii infective female nenuioiles ilo not 
cnlcr male flies iCmrie but nothing is kmiwn 
about how ihe\ distinguish Ihe sexes. As v iih 
I i'n;iiwl‘iii species on spp. (Msher 

.Nitklc l‘)fi8; Davies tinpnb i. inleclive Icmales troni 
M r/)d»/(//n7icn'/!i are inscminaied while in die g.ill 
I he iiumhcr i if female neinaioiles parasitic m female 
larvae, puparui and Hies from A/. i/iiiu(iiH ’u r\in is 
higher tiuin for inosl f eixiivnnmi species hui die 
parasitic lemales vverc smaller than rcpnrteil for 
species on i.ui {itxpui\ >pp (Currie Pisher & 

Nickle IdbK; fhivies tinpub.). 

Ciidls on M. (iiiiik/iitni'n iii are iniich .smaller Umii 
diuse loiiiid on /•.. cimuihluhiisis I.Vhiiholin ('IViyloi 
I l III I'lPfii anti contain icwei iiiseels This supports 
die suggesiion iTiivloi cr ill. I'Tib) dial gall si/e is a 
iL'usonahle esiimalc ol rcsouicc and hence of 
earrying capaeily of the gall. 

Ihc biology of gall a.ssocialed I lymcnoptcra is 
> opipli-s aiul it is olien dilficLdl lo delcmnnc wheiiicr 
a wasp Is a pniiiary parasiuiid, taciillativi- piinisiioid 
hypeq-iaia.sitoul or im|udinc (kiiling llic icsids'lii 
insect and then feeding on die gall tissue) (Houeek 
|dS8. 'I'aylm el ul. I9f)b|. froni sliidics ol 
I I'lipixiniiMlI i ixusohia galls on /.’. (WiKililiiU'nsii 
Tivlor fi III ( Id'tri) ileseribed Cncliii vhii sp. as mosi 



likely to he an im|uihnc or a primary cndoparasiloid. 
Here, its emergence from a puparitim from a gall 
ennnnned its siaiiis as a primary parasiloid. 
Eunttmui is a very' large genus, coiuaining spe-des 
with divergent biologies (Taylor cr ul. Idbbi. Here. 
Kni vifiim sp, was observed leeding eetopariisilicallv 
on Fcfiiiisi.iiilmi larvae. Pupae of llroi iiii sp. were 
ilisseeled from individual cavities in galls, 
suggesting that this species of tinh uii is a sidiluiy 
eelopiirasiloid of A'crei/.'iaidm larvae. The 
oeairrenee td .Xtuiiiisvitin m these galls was ol 
pan.icidar mieresi, because this seems to bo the fir.si 
recofij ot this genus I'rum f i‘i-\iii.\<iiirna/l't'isti.\iihui 
galls. Some Ncaiui.'ili.iiiis arc hypetparasiioids 
(.Schmitii pens. com. 2f)(ll ). There arc several records 
of it from suiiihcrn r^iieeitshind iBoiicck l‘■JXS): il is 
llioaglii to be pariisilic in ccvidomyiid galls 

Twelve species of Hvineiioirtera were rcuivsl Ihmi 
leaf hud galls on li. aiiiittlJiiU'iif,i.s at Cloolwa. Soulli 
Australia ( Tayloi cl ul. Ibdb). six from flower bud 
galls all on i:iicul\iiiii\ spp. in llti.' Canberra uiea 
(Currie P)A7) and foui ftom galls on .Svgvg/im) in 
India (Harris lf>S2l. F.ighI genera have been leared 
lieie from galls on .\t i/niiuiiiuiwn in, ol which five- 
have been previously assoeiaied with I'l'rfiiisuiiinu 
hewer species of hyiiKmoplcran parasiioiJs weie 
assocuilcd willi individual galls on -V/ 
t/uiiufiifiirn hi compareil lo those on /.. 
euitialihilunsi'i iTaylor ct ul. Iddfi). This may he 
atirihunihle lo the smaller si/e of (Ire galls. In 
mIdilion. in the Tayloi el ul. study galN were baggeil 
111 the ficlil. so that all wasp species emeremg weie 
eolleelcd. Here, pupae were coUccied from 
dissccled galls, so lhal larval stages were gcncTally 
iiiiidenblied. ami rare species could have been 
mis.sed. (Jf the genera tnllecied from Mrlulctn u 
galls. Etirsiuiiiu sp.. Cuchn \liu sp mid linuiui sp, 
appear lo he most widespread. 

Currie (14171 concluded dial par.iMiouK liave mi 
imporUinl role in die regulalion of popiilalions ot 
l'n}iii\unimi spp on F.iuulypiu.y spp. Whde dns 
.sillily tcprescni.s a shori lime, anti gives no 
inroMiiaiion jiboin temporal vnrialion. il ctmliims 
that when hymenopleran parasiloitls and muuilines 
are pix'seiit vviihin galls on A7 c/iiiiuiiii.'iu'rviii. rlic 
nuiuher of flies K oiteti reduced. Lcpidoplerau 
iMt|udines oden ctmsmned Ihc iiitcritir ol whole 
giill.s. tlesiroying bolh develoi'ing flies and was(is, 
'J'he efficacy id /-t-rgi/.v-onmu in potential hioaniinil 
programs tU A7 ciiiliupirncn hi in l lorUla is ihereltire 
likely to be redtiecd by parasiosm. prediiiion ami 
hfibiv'ory by Uical hvmcnoplermvs ami Icpidopieraiis, 
However, diis may be somewhat compeiisaled for by 
Ihc oils and Icipcncs cliajaclciistie ol' Miluhiwu 
(Allman 148'J) vvhicli may act as delerrciUs to 
pmasiiism and lierhlvory 
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